including physiology, since the main direction of its work lies in the unravelling of complex mental processes and in the tracing of their genesis to a small number of primitive impulses which man shares with other animals. The deep prejudice man has against recognizing his kinship with the animal world was only partly overcome by the acceptance of the theory of evolution. Actually a compromise was reached, it being grudgingly agreed that man's body may have been derived from non-human origins provided that the same need not hold good for his mind. Here a claim was still asserted for a true uniqueness, and for an independent creation. The findings of psycho-analysis, if taken seriously, are making it increasingly difficult to sustain this belief, and are carrying the theory of evolution through to its logical conclusion by treating both mind and body from a genetic point of view. We apply the Latin neutral and impersonal term "id" to that earliest and deepest layer of the mind that precedes any sense of individual self. The ego or self then slowly develops by the fusion of "ego nuclei" which are in connexion with various parts of the body, first the mouth and anus, later the hands, eyes, genital organs, and so on.
In spite of this we are unfortunately still far from the desirable state of being able to define the primitive mental elements that would enable us to make a start on the obscure problems of mental heredity in the way open in the fields where physical genes can be isolated. The old term "instinct", however much it may be criticized, stands for something real which is still in need of definition. Freud postulated two broad groups of immanent tendencies, one regressing towards simple states and ultimately towards the inorganic, i.e. death, and the other those striving to postpone this goal and even to renew life at its starting point. Although a similar idea had been put forth previously by biologists as well as by philosophers, we have not yet received an adequate criticism of it from those sides. An allied conception of his is that instincts are essentially conservative in nature in that their aim is to reinstate as far as possible some earlier state of affairs which has had to be abandoned through external pressure or other change in the environment. The periodic breeding migrations of salmon or eels furnish perhaps the most obvious example of this, but Freud thinks that the same principle underlies all instinctual action. It was indeed this conclusion that led him to postulate the tendency to reversion to the earliest state of all, namely lifelessness. Freud was probably stimulated in this train of thought by his familiarity with a similar, though not identical, tendency that pervades all mental life and plays a very prominent part in psychopathological conditions: namely, the tendency to "regress", to revert to earlier stages in ontogenetic, and possiblv also phylogenetic, development. It is likely that future study of the exact nature of this mental tendency will enable it to be linked up with similar ones in the ph, siological field and perhaps throw more light on the phenomena of atavism.-Apart -from theoretical considerations, however, psvcho-analysis can present many concrete studies in the field of instinct that should be of significance to the comparative SEPT. COMP. MED. 1 Proceedings of the Royal Society of Medtcmne physiologist. In the epochal struggle between the two principles of on the one hand massive fertility combined with an enormous mortality in offspring (as, for instance, with fishes) and the opposite one of a lower mortalitv combined with gireater parental care and often an associated delay in individual development, the latter principle would have seemed to be winning the day were it not for the impressive recrudescence of unicellular organisms and their pathological attacks on larger creatures. It has long been recognized that the human species was the supreme example of this second principle, which indeed may now be in the course of being carried to a dangerous extreme through the inordinate postponement of reproduction leading to a critical infertility.
In the mental field what is called the pleasure-pain principle-the search for pleasure and the avoidance of pain-is, if not all-emibracing, of much more comprehensive scope than psychologists used to think. Freud has linked it with the Fechner stability principle of maintaining tension within certain definite limits and Wilburl has recently correlated it with the more modern biological conception of "steady states". Some vears ago Ferenczi2 published a stimulating, though unequal, work in which he proposed to extend these conclusions from the mental field to the physical, and to found a new department of knowledge which he termed "Bio-analysis". The point that concerns us here is whether the functioning of individual organs and cells is determined solely by criteria of biological advantage, as is generally assumed, or whether this has to contend with physical tendencies comparable to the pleasure-pain ones of the mental field. Brun and other biologists have produced evidence, chiefly among insects, which strongly supports the latter suggestion by citing extreme cases where organic search for pleasurable sensations has even overwhelmed other tendencies with most deleterious, or even fatal, results to the species concerned. It is a thought that, even on the practical plane, is well worthy of consideration by those whose work is concerned with animal life.
Dr. Dorothy S. Russell (Suimmary): Advances in the field of comparative neuropathology follow two lines: (a) Observation of naturally occurring diseases in animals and comparison with human disease. (b) Experimental attempts to reproduce in laboratory animals the diseases recognized in human subjects.
The main branches in which studies have been made, and in which further progress is desirable are: -(1) Developmental abnormalities.-The geneticist has a considerable contribution to make in the study of congenital malformations (see Griineberg, 1944) , and observations on such maldevelopments as familial cerebellar hypoplasia in Hereford calves (Innes, Russell and Wilsdon, 1940 ) may help to throw light on kindred affections in man.
(2) Trauma.-Studies in this branch have been mainly confined to experimental observations on concussion, and the healing of wounds in various circumstances.
(3) Degenerations.-The recent work of Weston Hurst (1942) on the demyelinations following the experimental use of different poisons suggests a new means of investigating this problem. At the same time the part played by copper in the aetiology of swayback in lambs, and observations on nervous distemper in dogs (Hurst, 1943) , necessitates the retention of a wide view in this connexion.
(4) Virus diseases.-The histological reaction of the nervous system to known virus infections constitutes a separation between these inflammations and disseminated encephalomyelitis of a demyelinating character. Recent work on anterior poliomyelitis fHowe and Bodian, 1942) has led to a revision of our theories concerning the port of entry of the virus in human disease. and provides a striking instance of the dangers attached to the drawing of close analogies between the results of animal experimentation and disease in man (5) Intoxications.-The growth of industry entails an increasing toll of occupational diseases. In the elucidation of these the experimental method finds an important place. An illustration is providerl bv an outbreak of poisoning by methyl mercury iodide in an East-End factory (Hunter, Bomford, and Russell, 1940) , in which the victims showed gross nervous involvement.
(6) Vitamin deficiencies affecting the nervous system have been less extensively studied than in some other systems of the bodv. The results are somewhat equivocal. Thus the precise relationships between vitamiin A deficiency and degeneration of nerve fibres, both in peripheral nerves and in central tracts. are still uncertain. The primary effect according to Mellanby (1941) is upon the bones. There is greater unanimity concerning vitamin B, deprivation of wlhich leads to peripheral neuritis, also degeneration of the LWilbur, "Some Problems presented by Freud's Life-Death Instinct Theory", American Imago, 1941, 2, pp. 134 209-2Ferenczi, V-rsuch einer Gemtalitheorie, 1924, Vienna.
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spinal roots and tracts within the cord. Of particular interest is the condition known as Wernicke's encephalopathy, which is now known to be due to a deficiency of this vitamin. (7) Tumours.-Spontaneous neoplasms of the C.N.S. in animals may be commoner than is supposed. Recently, in the U.S.A., the experimental introduction into the brains of mice of pellets containing methyl cholanthrene,. and more recently benzpyrene, has induced the growth of various meningeal and glial tumours.
(8) Therapeutic trials.-No account of animal experimentation would be comolete without mentioning the trial of new therapeutic agents, including various antibacterial substances. Experiments on the brain with compounds such as the acridine antiseptics, sulphonamide and penicillin have been helpful in the treatment of wounds involving the brain and meninges. It should be obligatory that any therapeutic agent, whether chemical or physical, should be submitted to such tests before being tried on the human body.
Dr. J. R. M. Innes (Veteriniary Research Laboratories, WVilmnslow): The purpose of the comparative study of diseases is not solely to shed light on human problems because animal studies have their intrinsic biological and utilitarian worth. A study of human diseases can be used for elucidation of animal problems for the simple reason that the fundamental principles of pathology were evolved originally by studies of human diseases and have since served as a basis for all veterinarv work.
There is no real borderline between animal and human pathology and such difference& which do exist are more apparent than real.
The medical worker begins with the advantage that there is more known about the human nervous systenm from all angles-anatomy, embryology, physiology and pathology -than the animal. An orderlv system of classification of human nervous diseases has been built up, the scope of which increases as more knowledge is gained of the central nervous svstem as a functional organ. In the case of chronic progressive and relapsing conditions years may pass between disease inception and death. In such chronic diseases (of which there are many where experimental transmission is not yet possible) the human neurologist may have to be content with studying the end stages of a burnt-out process. The initial lesion must then be deduced or guessed at, and in the search for ietiological explanation any causal agent may have disappeared from the scene of damage. There are a number of human nervous diseases in which such a stage has been reached and it is here that animal studies might be most profitably used.
On the animal side there is a contrast between the amount of investigation which has been done on the comparative anatomy, physiology and histology (using the monkey, cat, dog and rat as type animals) and that on the comparative pathology of the central nervous system. Veterinary research workers have taken to a study of diseases of the animal nervous system often by accident with perhaps one or two outstanding exceptions, the most notable of which is work on animal virus encephalitides, which has contributed greatly to an understanding of encephalitis and the neurotropic viruses in man.
Accurate clinical diagnosis of animal nervous diseases is difficult simply because the symptoms can only be objective in character. We do not yet possess data, which could only accrue by detailed examinations of the nervous system of large numbers of different animals nor do we know as yet to what extent the obscurer nervous disorders of man occur in animals. Sporadic nervous disorders have not been studied very much and there must be many non-fatal diseases of animals with nervous manifestations during life which are missed and 'which must remaini unexplained on a pathological basis. Systematic investigations of the state of the central nervous system in general animal disease have not been made. Modern neuropathological technique is only beginning to be used in the veterinary field.
Aluch is known,on the structure and course of the fibre tracts in certain animal species, e.g. dog, cat, monkey and rat, although little in the cow, sheep and horse and only fragmentary data concerning the finer nature of pathological processes of animals as a whole. There have been no comparable systematic studies of the distribution of glial cells in animals comparable to Weigert's work in the human. In studies of animal brains there has been a tendency to be misled by a too rigid view of normality. Many changes in nerve cells in the animal brain have been described which might be devoid of anv pathological significance; the appearances of vessel wvalls and significance of hyperxmia are often misconstrued; artificial alterations seem to be produced more easily. The reaction of the brain to pathogenic causes in man appears to be limited for we know that similar lesions can be produced by different agencies although perhaps in different locations. The brains of animals cannot be expected to behave in the same way when exposed to the same circumstances; comparative pathology, therefore, must seek to discover why these differences exist. There are manv diseases of the nervous system of man (e.g. certain vascular disorders, aneurysms, the congenital and heredo-familial ataxias, the lipoidoses, amaurotic familial idiocy, the pre-senile dementias, tuberose sclerosis) which have so far not been described in animals.
There is much to be gained by comparative studies of the nervous system in animals based on the many lessons already learnt in human neuro-anatomv, histology and pathology.
The scope is wide in all directions and a few examples of types of conditions which have particularly interested me in the past are given belovw. Enmbryology and malformations.-Studies of malformations are largely a question of embryology. The pioneer work and establishment of comparative embryology by men such as Muller, Baer, His and Kolliker was of fundamental importance because until their work on the germ layers a proper understanding of organogenesis and histogenesis was impossible. Flechsig and Langworthv indicated that myelination was a reflex of the onset and criterion of function of certain fibre systems, although too much reliance cannot be placed on myelination as such a criterion because of the variation in behaviour of some animals at birth which possess varving degrees of central myelination (cf. kittens and lambs). The demyelination diseases are an important group, and before any real understanding is obtained of the anatomic lesion itself we require more facts about mvelin formation, development, and relation to function. Comparative studies of the behaviour of such conditions as swayback in lambs might well be correlated with physiological and embryological work--Barcroft has shown the lamb embryo will display mass movement if touched on the nose with a glass rod as early as the thirty-sixth day. There is then a precocious development of the nervous system in lambs, a fact which in itself would throw douibt on the view that myelination of tracts determines the onset of function. At a recent meeting of this Section Griineberg in his paper on animal genetics mentioned a large ntumber of malformations in laboratory animals which were capable of study on genetical grouLnds. MIany of these in domestic animals are lethal or sublethal and seem to have some genetical i)ackground. As Griineberg has said they are experiments performed by natuLre and anv insight into such processes is of value for the understanding of the wvo)rking of thle human body in health and disease.
Pigml1enttations. Conditions sutch as this are non-lethal but thev are biological phenomena, anid we muLst seek to understand whv there is such a variation in the occurrence and distribution in the various animal species as compared with man. For example, melanin pigmentation of the cells of the suibstaintia nigra has been said to be specific for man although Scherer showed that it occturred in adult anthropoids. An explanation of this pigmentation cannot be divorced froni that of the problem of melanin in general and its relationship to pigmented tumour formation inside and outside the central nervous svstem. In some animals, cows and sheep, melanin pigmentation is £ound normally in the central nervous system (mostly pial) with a frequtency and degree rarely found in man. The cause is unknown and it would seem that it is an abnormal increase of chromatophores constantly present in the ovine and bovine meninges rather than as a heterotopic phenomenon.
The occurrence of iron pigmentation or siderosis is another peculiar pathological manifestation which seems to varv from animal to animal. Hurst, for example, showed that iron in association with calcitum is a frequenit finding in the vessels of the globtis pallids of horses while others have recorded the same condition in a uclels dentatis. This was comparable to the human condition, the deposits lying either in the media or adventitia or both; in Hurst's cases there were no signs of generalized vascular disease nor was the condition related to that responsible for death. Similar appearances have been seen in monkeys but not in animals such as guinea-pigs, rabbits, mice, rats or dogs; it might, therefore, be a phenomenon of adv ancing life in the higher animals alone. Demyelinuation diseases. Broadly speaking one can divide this group of diseases into (1) a tvpe associated with certain post-infective virus states, (2) a tvpe associated with toxic conditions, and (3) a tvpe which appears to be more idiopathic, such as disseminated sclerosis and Schilder's disease, the cause of which is unknown. Until the identification of swayback in lambs there had beep no pathological counterpart to anv of this latter group in the lower animals apart from the isolated cases of Schilder's disease observed in monkeys. This group, therefore, contained good examples of diseases wvhich, after having had a full weight of medical investigation thrown uipon them without much result regarding actiology, had reached a stage when the medical worker must remain content to study only static end stages. Experimentally a large number of sub.3tances have now been shown to be capable of causing demvelination. The most interesting results have been those of Hurst who used cyanide and sodium azide as a demyelination agent. Hurst showed a continuous series of lesions resulting from cyanide poisoning with cortical necrosis at one extreme and demyelination at the other. He stated that if we regard the white matter as possessing a poor capacity to recuperate from a number of relatively minor insults, which do not damage the grey matter, you may either get necrosis or demyelination according to their intensity. He drew attention to the similarity of the cyanide lesions in the experimental monkey to the spontaneous equine leuco-encephalitis (cornstalk disease) occurring in America, believed to be due to a toxic factor in damaged fodder.
The symptoms of swayback are mainly a spastic paralysis varying in degree according to extent of damage in the C.N.S. while the lesion is essentiallv a bilateral cerebral demyelination with degeneration of the motor paths. Certain stages resemble the anatomic picture of Schilder's disease in infants. The disease was shown to be somehow bound up with a deficiency of copper occurring in pregnant ewes but affecting only the myelin of the developing lamb. It was shown that the disease in lambs could be prevented by feeding Cu to the pregnant ewes. Whether or not further studies of this condition will help to elucidate the aetiology of the idiopathic human demyelination disorders remains to be seen. For the first time an association was shown between a physiological function of copper and myelin metabolism. Although we do not as yet understand the pathogenesis of this disease in lambs and why the lack of copper causes myelin degeneration, we should at least consider the possibilitv of trace elements being involved ini the demvelination disorders of man. Several reports of conditions in human children have now appeared in the literature indicating that there mav be a more exact human counterpart than the anatomical entitv of Schilder's disease itself. Cases have now been recorded by four different authors in young children in some of which the disease has been antenatal in origin and in which the pathological findings more closely resembled the lamb cases. The suggestion has been made that many more may have occurred and been described, but lie buried in the literature under titles that give no true indication of the nature of the process, e.g. the case of polyporencephaly by Brocher.
I have tried to indicate broadly but briefly what the scope of comparative neuropathology is but it differs little from that of comparative pathology at large except in so far as it is a highlv specialized branch of medicine. Pathologv itself deals with investigations of the nature of disease, and the final explanation of any disease Drocess must embrace that type of disease in its totality as it is seen in man and animals. Pathology is no different from the other biological sciences in which comparative studies have been successfully used and it is wrong to regard parallel conditions in man and animals as entities occupving watertight categories. Medicine as a whole cannot fail to profit if a broad view is taken. This is the plain teaching of comparative pathology free from theory and as envisaged by John Hunter himself.
Dr. W. S. Gordon: It was with great interest that I listened to Dr. Dorothy Russell's remarks that in poliomyelitis the olfactorv lobes may be free from infection and that the natural route of infection is possibly via the alimentary canal. This observation opens up a wide field of inquiry because control of the disease depends largely on a sound knowledge of the path of infection in the naturally occurring disease.
Louping-ill is in many respects analogous to poliomvelitis,1 it is an encephalomyelitis of sheep characterized by cerebellar ataxia and disorder of brain and spinal cord functions lasting a few days in acute cases to weeks of lingering illness. In chronic infections paralysis of one or more limbs may result. In the early phase of the investigation of this disease we believed that the infection was from the outset and exclusively an infection of nerve tissues. We found later that the virus multiplied in the first instance elsewhere than in the nervous svstem, that the blood became infective during the febrile period which precedes symptoms of central nervous system involvement, that the tick Ixodes ricinus was a vector of the virus and that the disease could be readily prevented by the subcutaneous inoculation of susceptible sheep with a formalinized 10% saline suspension of infected brain and spinal cord tissues. This vaccine, although capable of blocking either the naturally occurring disease or a test dose of virus subcutaneously, failed to immunize the central nervous system against a dose of virus introduced intracranially.
It is in a field such as this, the study of analogous diseases in man and animals, that the comparative method has considerable uses. At the present time the medical immunologist may believe that to produce immunity to poliomyelitis it is necessary to immunize the central nervous system. That would be true if the virus miiultiplies in nerve tissues only, but if it has a preliminary phase of activity in tissues outside the nervous system then, as with louping-ill, the production of immunity might be simple. Similarly, in louping-ill the number of subclinical cases with blood infection are far in excess of frank cases with central nervous system involvement and consequently in the perpetuation and spread of this disease subclinical infections have a more important role than definite clinical cases. If the same, as is probable, is true in poliomyelitis it explains why such a large percentage of the adult human population has neutralizing antibody for the virus of poliomyelitis, and provides an explanation as to how the virus bridges the gap between two widely separated outbreaks. Rivers observed that man is susceptible to louping-ill, and we have found virus-neutralizing antibody in the serum of ten laboratory workers who had been in intimate contact with the virus, and illness, sometimes of a serious nature, had occurred in these individuals prior to the serum examinations. More recently D. R. Wilson of Moredun Institute has isolated the virus from the blood of two laboratory workers during an illness suspected to be due to louping-ill.
In one of these the blood was inoculated both into mice intracerebrallv and chick embryo medium and it was only by the latter method that the virus was recovered. It is also probable that natural cases of louping-ill occur in man since a serum sample, sent to us by Dr. J. Smith of Aberdeen from a sheep farmer suspected to have been affected by the disease, was found to contain antibody capable of neutralizing the virus.
During the investigation of louping-ill another and distinct tick-borne disease was discovered; this disease was named tick-borne fever. It is characterized by an incubation period of about four days followed by a febrile reaction which lasts about ten days. The infective agent is a rickettsia-like organism which can be observed in the cytoplasm of the granular leucocytes. It is not a fatal disease but it aggravates the harmful effects of a louping-ill infection and since, in nature, it is liable to occur concurrentlv with that disease a comparison was made of the type of infection that developed in a group of sheep infested with ticks known to harbour the virus of louping-ill only and a group which were infested with fellow ticks and simultaneously infected with tick-borne fever. The evidence indicated that the virus of louping-ill was more liable to gain access to the central nervous system when the combined infections were produced.
Another disease of sheep of unknown eetiology named "scrapie" has been recognized in Northern Europe for the last 200 years. It is a neurosis, characterized by symptoms of intense and progressive pruritis, progressive asthenia and locomotor inco-ordination.
The course, which usually extends over several months, invariably terminates fatally. Louping-ill prophylactic vaccine comprises a formalinized (0-35°% of 40% formaldehyde) emulsion of brain, spinal cord and spleen, obtained from sheep artificially infected with louping-ill. Evidence has been obtained that several hundred sheep out of 14,000 inoculated in 1935 with one batch of this vaccine became affected with scrapie in 1937 and 1938, while scrapie did not develop in 28,000 sheep inoculated with different batches of vaccine produced in the same year. It has since been found that certain yearling sheep used in the preparation of ihe contaminated batch of vaccine were, at the time, actually affected with scrapie althougzh they showed no clinical symptoms. As a result of this accident, we now possess evidence, which has since been confirmed, that: (a) the infective agent is present in the brain, spinal cord and spleen; (b) it can withstand 0-350% of formalin; (c) it can be transmitted by subcutaneous inoculation; (d) the incubative period may extend to at least two years.
It has since been found that the incubation period can be reduced to seven m3nths by intracerebral inoculation. Brownlee (1940) concluded that vacuolation of the nerve cells of the medulla and/or spinal cord is constantly present in.scrapie. This has been confirmed by Holman and Pattison (1943) who further observed that the distribution of vacuolated cells in the medulla oblongata is selective for certain groups of cells, notably the reticular formation, medial vestibular and lateral cuneate nuclei.
Dr. W. H. Andrews dealt with the effects of intoxications on the nervous system of animals, and to the interesting differences in the symptoms which may be shown even by closely related species of animals when affected by a particular drug; e.g. the great difference between dogs and cats in their reaction to morphine.
He also dealt briefly with the effects on animals of snake venoms, and the variety of symptoms which might result from stimulation or depression of the nervous system in varying degrees of intensity and over very localized or more diffuse areas. He mentioned a tendency of affected equine and bovine animals to push with the head against walls or trees, a tendency shown by these animals very commonly and more markedly in a number of forms of plant poisoning. The occturrence of violent vomiting and retching in sheep affected bv cobra venom was a symptom of great interest, having regard to the fact that the vomiting mechanism appeared to be very poorly develope(d in these animals. Sheep were rarely seen to vomit, even after the ingestion of large and fatal doses of an irritant poison.
Some of the most interesting symptoms referable to the nervous system of animals were to be seen in certain forms of plant poisoning. There was a group of intoxications of this kind in which the effects developed comparatively slowly and visible symptoms were shown only after a considerable period of latency. For example, in cases of poisoning by one species of Senecio, the first symptoms of illness might be noticeable as long as ninety-six days, and perhaps longer, after the last occasion on which the animal had had any opportunity of ingesting the plant. In this group of intoxications the slow development would obviouslv allow time for the appearance of definite lesions in the nervous system; no such lesions had been described but they might well exist, for he did not think that in anv of these conditions the nervous system had been submitted to the full and specialized examination that was required. In all members of this group, however, there were well-marked lesions of the liver; in some instances this took the form of a fatty degeneration and in others there were necrosis and cirrhosis.
As a particularly interesting example of this group Dr. Andrews briefly described an intoxication caused by the ingestion of Matricaria ntigellefolia, a common weed of low-lying, damp areas in Natal. Horses, sheep. goats and pigs could apparently eat this plant with impunity. The intoxication appeared only in cattle and for its development it seemed necessary for the plant to be eaten for at least some days. No symptoms were seen until at least three weeks had elapsed, and they might appear as long as six weeks after the last occasion on which the plant was eaten. The actual course of visible illness varied from about a week (exceptionally three or four days) to many weeks, and the case mortality was usually very high.
In this condition the nervous system was profoundly affected. In the earlier stages the animal was very restless and later, during the active phases, it generally showed signs of excitement and sometimes, after a heavy fall, of fear. In many cases consciousness seemed not to be lost or greatly disturbed until the onset of the final stage of coma, but in very acute cases there were periods of what appeared to be delirium or even mania.
Inco-ordination of movement was a well-marked feature of subacute cases, and in the earliest stages it seemed often to affect particularly the control of the lips and tongue, so that food and especially water, could not be taken into the mouth, although swallowing of material placed in the mouth could still be effected. In connexion with the limbs, an initial slight tendency to stumble developed into an uncertain, staggering gait, and the assumption of abnormal and often strange postures. Muscular contractions were a prominent feature of all acute cases. At first there was commonly a mere fibrillation or tremor, often very localized, but either gradually or very rapidly the contractions became stronger and more diffuse, until there were violent spasms, clonic or tonic, and ultimately general convulsions. During the active phases the reflex irritability was greatly increased; as the disease progressed, the responses to stimuli (pain, tactile, auditory) became more violent and, especially with repetition of stimulation, more diffuse.
There were three features of this condition that were of particular interest. In the nrst place, no definite signs of paralysis were seen in most cases of Matricaria intoxication, but in some cases, and particularly in slowly developing cases, arising from the ingestion of relatively small amounts of the plant, the animals showed a well-marked paresis or paralvsis of the extensors of the forelimb. At first the animal was unable to extend the metacarpophalangeal joint, and later, in some cases, the carpal joint also. This condition, which was never seen to affect the hindlimb, might be compared with the "wrist-drop" of chronic lead poisoning in man.
In the second place, the muscular contractions were often rhythmic in a striking degree. Clonic spasms affecting the limbs were often quite irregular, but sometimes showed a regular rhythm, and the phenomenon was most frequently seen in connexion with an antero-posterior movement of the ears; this ear movement, which often appeared at a very early stage of the disease, was extremely rapid but appeared to be very regular. In one case observed by the speaker, the animal showed an alternate extension and flexion of the head on the neck which produced a nodding or rocking motion of the head. This movement was strangely regular, with a rhythm of about thirty cycles to the minute, and it occurred in bouts lasting from about five to fifteen minutes. At the commencement of each bout, the contractions were very strong, and the head moved through a wide arc, but the movements gradually decreased in amplitude until they died away. The periods of quiescence between the bouts were of variable length, but renewed nodding could be provoked by any form of tactile, painful or auditory stimulation.
The third feature of special interest was a tendency of the affected animals to push with the head against some immovable object such as a wall or tree. This was shown at some stage in all or practically all cases, and it was so pronounced a feature of Matricaria intoxication that the cQndition was known popularly as "pushing disease", although this pushing was sometimes seen in animals affected by cobra venom and it was commonly observed in cases of other conditions, including intoxications due to a number of plants other than Matricaria. The action varied from a mere resting of the head on or against the rigid object to a very violent pushing, sometimes accompanied by stepping movements of the legs; it was sometimes so violent that, when the head slipped from or along the rigid object, the animal might turn a somersault on to the back. From observation it appeared that in the earlier stages or milder forms the pushing with the head might be a conscious, purposive act, from which the animal seemed to derive some satisfaction and from which it would immediately desist when approached. At a later stage, and in its more violent manifestations, it was almost certainly not a conscious but a reflex act which could be stimulated or intensified by almost any form of sensory stimulus. Some of the evidence suggested that in this more violent form the animal was impelled, not so much to push against objects but rather to move forward in a more or less straight line, and that it would wander forward, sometimes for miles, until its further progress was checked by some rigid object in its path. There seemed to be some reason for thinking that this behaviour of the animal might represent a form of "stepping reflex" and that this, as well as the rhythmic movements previously mentioned, might result from stimulation of motor centres by a stream of nearly balanced, antagonistic impulses. d Cases of Matricaria intoxication showed post mortem some hepatic degeneration, and it was perhaps of interest to compare some of the manifestations of this condition with the restlessness, muscular spasms and delirium that might be seen in man in cases of acute yellow atrophy.
Dr. C. L. Oakley said that he was surprised that Hurst had been so successful inr recovering distemper virus from cases of encephalomvelitis in dogs; Perdrau and Pugh had been completely unsuccessful, and so had he. As distemper virus could be recovered readily from a form of cerebral distemper showing degeneration of nerve cells and neuronophagy, he suspected that more than one disease was involved, and that distemper merely activated another latent infection.
[June 21, 1944] DISCUSSION ON THE LIMITATIONS AND USES OF TEE COMPARATIVE METEOD IN MELD ICINE V. Comparative PsycLology and Anim-al Behavicur Dr. C. S. Myers (The comparative study of instincts): Dr. Myers drew attention to the relative neglect of this study until recently, and to its great importance for the better understanding of the evolution of instincts. He urged the need for observing instincts arising or disappearing through mutations or under other conditions, e.g. the transitory appearance of phylogenetically old instincts during ontogeny. He drew attention to the distinctive characters of instincts at different levels of animal life, especially to the degree to which in man intelligence has usurped the functions of specific inherited behaviour, while at the same time the instinctive natiure of the general "determining direction" of behaviour is preserved and is clearlv recognizable. Finally, he mentioned the taxonomic significance of similar instinctive behaviour, hitherto virtually disregarded by systematists.
